The goal of the article is to verify the credibility of time contingent Forward Guidance (FG) as well as its possible time-inconsistency based on the rarely addressed example of the National Bank of Poland (NBP). The NBP's FG constitutes a unique case study as this measure in its 'Odyssean' form was not introduced to overcome the limits of further policy rates cuts. It allowed us to verify the FG's credibility and time-inconsistency by applying OLS and GMM estimated contemporaneous and forward looking Taylor type rules with interest smoothing. Our empirical evidence reveals that the annual period of FG in Poland was perceived as a credible promise by consumers. We found that time-consistency could have been an additional factor enhancing the considerable credibility of FG. The satisfying results of the NBP's FG appear to be especially interesting, in particular, when contrasted with the often unfavourable experience with time-contingent FG of prominent central banks. We suppose that to achieve this, the central bank should act with caution and the NBP indeed did so by specifying carefully the short horizon of the commitment to be able to abandon FG when the circumstances change. We also discuss FG by opposing its advantages and the drawbacks indicated in the subject literature.
Introduction
The National Bank of Poland (NBP) implemented inflation targeting in 1998. Since 2004 the continuous inflation target has been set at 2.5% with a permissible fluctuation band of +/− 1 percentage point. The strategy had been modified before the Great Depression to enhance communication with the public, while after the crisis the alterations focussed on the possibilities of 'leaning against the wind' in case the asset bubble would be recognized, greater propensity to intervene in the foreign exchange market, emphasizing the need for flexible monetary policy, and acknowledging the role of macroprudential tools in stabilizing the economy. In consequence, the strategy of the NBP in its general form does not differ from the standards set by prominent central banks (Grostal et al., 2015) .
After the crisis monetary authorities of major central banks broadened considerably communication with the public by explaining how monetary policy will be pursued in the future. In response to the weakening economic conditions, central banks of advanced economies adopted their accommodative monetary policies and lowered nominal interest rates to the historically and unprecedentedly low levels. As a result, some central banks almost depleted the possibilities to further stimulate the economic activity by a conventional monetary policy in the form of further cuts of nominal interest rates. It encouraged central banks to search for new tools to close the output gap. One of such tools was to augment communication with the public about the future policy rate path (den Haan, 2013) . Forward Guidance (FG) is a new measure of communicating with market participants how monetary policy will be pursued in the horizon longer than to the next meeting of the monetary authorities, in particular, how nominal interest rates will be set by the central bank. The main goal of FG is to explain to economic agents how long they should expect easy monetary policy. It should allow to anchor mid-and long-run nominal interest rates at a low level to stimulate the real economic activity (Woodford, 2012) , since decisions on savings and expenses of households and enterprises depend on the expected policy rates.
Following major central banks NBP introduced FG in July 2013 (NBP, 2013) despite the fact that Zero Lower Bound (ZLB) was not a binding constraint for interest rates. This created a unique case study of FG as this measure in its Odyssean form (Cambell et al., 2012) was introduced by major central banks to overcome the limits of further policy rates' cuts, which did not seem to concern NBP. It allowed us to verify the credibility of FG by applying classical Taylor type rules, which still seemed to hold for NBP. Credibility of FG is important because if the forward looking public is aware of the central bank's reaction function, market participants may not believe the commitment and the positive effects of FG will be subdued or may vanish (Filardo, Hofmann, 2014) . Indeed, if the central banks' projections differ considerably from the market expectations, this may lead to serious mistakes in monetary policy (Svensson, 2015) . The credibility seems to be of special concern, especially for NBP, as it is a central bank with no decades-long history of low and stable inflation.
While credibility is an ability of a central bank to persuade economic agents about its policy objectives and actions, one way to validate the credibility of FG is to inspect changes in the expectations about the nominal interest rate relative to the central bank's announcements. Baranowski, Gajewski (2015) based on micro-data stemming from the National Bank of Poland Survey of Professional Forecasters found evidence in favour of NBP's FG credibility. In the perception of most professional forecasters, the NBP's policy rates were not to be changed before the scheduled deadline.
We aim to verify whether FG and NBP were credible not only from the point of view of professional forecasters but also from the consumer perspective. For that purpose we check whether survey-based annual inflation expectations of consumers were in line with the FG's commitment. This is important since the ability of a central bank to commit credibly to future policies is believed to improve stabilization policies (Walsh, 2015) . Additionally, we analyse whether the introduction of time-contingent FG created a wellknown time-inconsistency problem (Kydland, Prescott, 1977) , as it was an often raised issue that was perceived to be a factor which may undermine the credibility of this measure (Filardo and Hofmann, 2014) . This may happen when the forward-looking public is aware of possible incentives of a central bank to raise the interest rates. The reason is that if the economic recovery begins earlier than it was expected by the monetary board, the bank may be forced to abandon the policy of low interest rates, which may be interpreted as breaking the earlier promise (den Haan, 2013) . The case study of Poland appears to be more interesting, in particular, when contrasted with the often unfavourable experiences with time-contingent FG of prominent central banks as the experiences of NBP can be read as satisfying. While we consider the data only for Poland, the findings are illustrative for the wider experience of countries that implement FG. As a result, our subsequent discussion is not limited to any specific country.
The second goal of the article is to point out that central bankers should be aware of medium-and long-term possible unintended consequences of FG. The awareness of its advantages and disadvantages is crucial to act not only effectively in the short run, but also responsibly in the long run. We assess FG's efficiency by comparing its advantages with disadvantages based on literature review. The literature on FG is relatively new and thus the evidence and empirical works on this communication tool are limited and frequently deliver ambiguous results. Moreover, the literature on FG usually concerns most developed countries, while NBP's FG literature is almost non-existent and thus this article fills in this gap. The analysis seems to be even more exceptional as the NBP's case study of Odyssean FG differs from the experience of other central banks constrained by ZLB.
Data and Methodology
FG's theoretical background is strongly supported by new Keynesian framework (Eggertsson, Woodford, 2003; Coenen, Warne, 2014) . Taylor rules are integral part of DSGE models and therefore constitute a compatible instrument with FG's theory tool to investigate FG's performance (if policy rates are not constrained by ZLB). The estimated Taylor type rules mimic (albeit imperfectly) the behaviour of monetary policy. Naturally, they are useful only to the extent they are able to explain policy choices that in retrospect could be classified as good or bad (Kahn, 2012) . Nevertheless, such simple rules in the opinion of Taylor and Williams (2010) have important robustness advantages over fully optimal or more complex rules and they work well in a variety of models.
To find the reaction function of NBP we estimate contemporaneous (Taylor, 1993 ) and forward looking Taylor type rules with interest smoothing (Clarida et al., 2000) . The stationarity of the time series was analysed by ADF and KPSS tests. Contemporaneous Taylor rules are OLS estimated (Equation 1). Forward looking Taylor rules are GMM estimated (Equation 2) to overcome the least squares estimators' inconsistency when estimating models with rational expectations (Osinska, 2000, pp. 70-75) . We estimate the latter rule (Equation 2) in two versions (for k = 1 and for k = 4) with lagged descriptive variables as instruments. Equation 2 includes 'a naive' rule with one quarter lead of the inflation gap (k = 1) as a proxy for the next quarter inflation gap expected by the central bank (with the assumption that the central bank is able to project perfectly the inflation gap one quarter ahead) and the rule with survey-based averaged expected inflation gap of consumers in the next 12 months (k = 4). This last specification (k = 4, Equation 2) is used to verify whether the annual expectations of consumers during the period of FG were in line with the commitment. The credibility of FG would be confirmed if the bank's announcement of FG managed to persuade consumers to anchor interest rate expectations at the values declared in FG despite macroeconomic data would suggest the opposite. Remaining Taylor type rules serve as possible reaction functions to analyse viable time-inconsistency of the FG's commitment.
In order to find alternative specifications of the NBP's reaction function we add deviations of nominal exchange rates from their HP's trends (USD/PLN and EUR/PLN) and secondary market yields of 10-year bonds as a proxy for short-term interest rates' expectations following Mehra's (1997) proposal. 
Inflation gap is the difference between the CPI inflation rate and the inflation target. Output gap is defined as a percentage deviation of real output from its HP filter with λ = 14,400 (Robustness check for λ = 1,600 and alternative specification of output gap: polynomial trend of order 3 with quadratic weights were also considered).
The quarterly data span from Q1 2000 till Q3 2015. The year 2000 was selected as the starting point, since at the beginning of this year a free floating exchange rate was introduced, despite the fact that inflation targeting had been implemented two years earlier. Data concerning policy rates, inflation expectations, exchange rates come from NBP, real seasonally adjusted GDP and secondary market yields of long-term (10 year) bonds come from the OECD, and CPI inflation is published by the CSO of Poland.
We use our data-set and estimated (by us) Taylor rules as well as Taylor rules found in the relevant literature for Poland to calculate alternative paths of policy rates, which are presumably in line with the NBP's reaction function. We take into account the rules based on quarterly data, which require similar explanatory variables we use to estimate our models. We consider contemporaneous and forward looking Taylor rules estimated by Baranowski (2011) , GMM estimates of the monetary policy rule with the highest explanatory power of Vašiček (2009) and smoothing Taylor rule with actual inflation of Sznajderska (2012) .
Next, during the annual period of the NBP's FG we verify whether prescriptions for the policy rates stemming from the considered rules diverged from the central bank's commitment of 2.5%. 1 First, after leaving out possible autocorrelation of time series due to short length of FG, we apply standard t-tests:
where s is an estimator of the common standard deviation with the null hypothesis that population mean equals 2.5% and n is the number of observations. Second, for the whole time span Q1 2000 -Q3 2015 we estimate linear regressions:
where ˆt k i are the estimated values for the NBP's rate according to the considered Taylor rules, Ψ is a dummy variable taking value one during the annual period of FG, otherwise zero and α are structural parameters, ε is an error term. We verify whether α 2k turns out to be statistically significant suggesting that the annual period of FG differed somehow from the remaining data, which would imply that the NBP's reference rate behaved abnormally in comparison to non-FG periods. Additionally, we verify whether α 0k and α 1k differed significantly from zero and unity respectively.
The Concept of Forward Guidance, Its Pros and Cons
The attempts to affect expectations by FG reflect the aim to meet the demand for democratic governance by forming a transparent decision-making process. FG was introduced by the RBNZ, which started announcing a path for the 3-month bank bill rate in 1997. What is new after the recent crisis is the scope and motivation to exploit this instrument. The earlier versions of FG were to present only forecasts of macroeconomic performance, while the latest modifications of this measure transformed unbinding forecasts into commitments. The Odyssean kind of FG (after Cambell et al., 2012) is claimed to have been introduced first by the Bank of Japan (BoJ) in 1999, when the governor Masaru Hayami announced that zero interest rate policy will last until deflationary concerns subside tying BoJ to the given commitment like the mythological Oddyseus to the mast of the ship. This form of FG is a promise officially announced by the central bank that policy rates will be 1 NBP by implementing time-contingent FG did not want to announce change in the reaction function, which is in line with abundant empirical evidence that this central bank attaches primary importance to inflation stabilization. Therefore, the assumption taken in the methodology of the research that the reaction function remained constant during NBP's FG seems to be correct (Chapter 3).
kept low for some time, lower than it would result from the standard rule of behaviour under the currently exercised monetary regime, even when recovery begins. The assumed benefits of FG (Campbell et al., 2012; Gurkaynak et al., 2005) and of greater transparency (Walsh, 2013) explain why prominent central banks introduced FG into their extensively used crisis toolkit. The implementation of FG backed by new Keynesian theory may be confronted with mixed effects in the actual world. On the one hand, we have evidence of FG's efficacy in reducing uncertainty, lowering yields, providing favourable impact on financial variables or in creating the net stimulus to real activity and inflation, (for example, Bianchi and Melosi, 2014; Glick and Leduc, 2012; Swanson and Williams, 2014) . On the other hand, however, influencing the expectations of the public about future policies experienced problems (Williams, 2013; Ueda, 2012; Svensson, 2010 Svensson, , 2015 . Financial market responses to recent forms of FG (De Graeve et al., 2014) as well as the experiences of FED, BoJ, ECB and Riksbank clearly indicate that FG must be a credible commitment to be effective. Otherwise, the public will not trust the central banks' promise (e.g. Woodford, 2012) .
However, providing for credible commitment to keep policy rates low even when the standard rule of behaviour under the currently exercised monetary regime suggests changing the policy rates, simply means that such a promise suffers from timeinconsistency and is a promise to follow a suboptimal monetary policy that decreases welfare. That led Paul Krugman to gaudy dub it 'a credible promise to be irresponsible' 2 .
In order to solve the time inconsistency problem, some leading central banks introduced into FG 'knockouts' (i.e. escape clauses). Conditional economic thresholds for exiting FG provide market participants with information to help them understand the circumstances under which the monetary policy accommodation would be maintained. FOMC members combined FG with unemployment rate, inflation and long-term inflation expectations. Threshold for unemployment rate was acknowledged also in the United Kingdom. Such a conditional escape clause may be perceived to be a clarification of a new reaction function (Bean, 2013) . Nevertheless, NBP did not decide to implement this version of FG, which could have helped to avoid time-inconsistency.
ECB did not decide to adopt state-contingent FG. Similar to the ECB, in the NBP the reason was that monetary authorities did not want to communicate the change in the reaction function, which would mean a temporal suspension of the monetary policy strategy. The ECB's and the NBP's decisions could have been explained not only by perceiving price stability as their primary objective (Cour-Thimann, Winkler, 2013), but also by state-contingent FG's drawbacks. First, it might be more difficult for the public to interpret. Second, with a regular turnover of monetary board members, it may paradoxically remain susceptible to time-inconsistency. Finally, state-contingent FG's impact still gives inconclusive results (Richhild, 2015) .
Apart from the time-inconsistency issue, all kinds of FG are subject to criticism if considered from other perspectives. It is recognized that the positive impact of FG in the standard new Keynesian framework is sensitive to model specification (Chung, 2015) and often highly overestimated, i.e. "Forward Guidance Puzzle" (Del Negro et al., 2012) . De Graeve et al. (2014) explain it by possible misperception of the announced forward policy intentions under incomplete information. Carlstrom et al. (2015) attribute it to less forward looking sticky information Phillips curve or to sticky information economies, Caballero and Farhi (2014) blame for it the safety trap and McKay et al. (2015) provide evidence that if agents are exposed to uninsurable income risk and experience borrowing constraints, then a precautionary savings effect mitigates their responses to changes in future interest rates.
It is thus not clear whether provision of greater transparency by FG must necessarily be beneficial (Filardo and Hofmann, 2014) . Bianchi and Melosi (2014) found that enhancing transparency indeed increases welfare. However, Morris and Shin (2002) show that high transparency under certain circumstances may move expectations away from fundamentals. A deterioration of forecast precision may appear when additional central bank information under near-risk neutrality of market participants leads to crowding out of private information acquisition (Kool et al., 2011) .
Contrary to the outcomes of many New Keynesian models, the impact of FG may be diminishing in time. Kool et al. (2011) find at best weak evidence that FG allowed market participants to forecast short-term yields, while no such evidence was found for improvement in predictability of long-term yields (Lim, Goodhart, 2011) . Likewise, Mckay et al. (2015) showed that the effect of FG about the interest rate 10 years in the future on current output is essentially zero.
Apart from above, FG may cause unintended consequences (White, 2013)particularly near ZLB. Rzonca (2014) argues that it impedes identification of insolvent debtors. Such a policy postpones the necessary restructuring of the economy and may expose central banks to various reputation risks (Filardo and Hofmann, 2014) . Low policy rates usually encourage governments to increase public debt. Since financial crises are often followed by fiscal crises (Reinhart, Rogoff, 2011) , FG increases the costs of the latter. Moreover, indebted governments may enact legislation limiting central bank's independence to maintain expansionary monetary policy (Meltzer, 2013) . Belowequilibrium policy rates may distort investment decisions and may create environment vulnerable to speculative asset bubbles (Borio, Zhu, 2007) . Furthermore, private agents may take higher risk to maintain their current rate of returns (Rajan, 2005) . Low interest rates persisted by FG may cause destabilizing capital transfers, while exceptionally low values of core long-term government bonds may lead to financial mispricing and may damage the effective intertemporal allocation of resources (BIS, 2012) . Uncritically low policy rates in response to widening credit spreads transfer the costs ultimately to savers (Curdia and Woodford, 2009 ). Finally, postponing to raise policy rates by implementation of FG gradually increases financial stability risks as the economy continues a recovery process and may fuel credit and asset price booms in emerging economies (BIS, 2012 , Filardo, Hofamnn, 2014 .  lowers expectations' volatility concerning future behaviour of policy rates;  some papers deliver satisfactory results of FG for output gap stabilization, avoiding deflation, flattening of the yield curve and raising output even while ZLB;  FG may enhance the effectiveness of the monetary stimulus.
FG:
 must be credible and clearly communicated;
 may expose central banks to various reputation risks;  vulnerability to time-inconsistency issues;
 duration or exit strategies should be specified, however, this might mean changing the reaction function, which may be perceived undesirable;  credibility of a central bank can be contested during a crisis deteriorating FG's efficacy;  FG's credibility seems to diminish with time;
 mostly effective at shorter time horizons;
 creates the risk of being interpreted as a syndrome of monetary board members' deteriorating forecasts;  limited impact when the contractionary shock is of significant size and persistence;  FG may distort investment decisions, create risks of excessive risk-taking, trigger a search for yield in unwished-for segments;  higher transparency may move expectations away from fundamentals;  some evidence indicates only limited impact of FG on improving forecasts' precision and financial markets;  low interest rates enforced in persistence by FG:
 encourage postponement of the economy's restructuring;  may lead to new speculative bubbles, moral hazard and adverse selection problems on the credit market;  transfer the costs of widening credit spreads to savers;  may cause destabilizing capital transfers;
 encourage expansionary fiscal policy;
 make the central bank vulnerable to external pressure and to lost independence;  may increase the severity of potential fiscal crisis.
Source: elaborated by the author
Despite caveats and mixed empirical results, Krishnamurthy and Vissing-Jorgensen (2011) prove that FG might be efficient in operating through the channel of lowering the yields on intermediate maturity bonds (Swanson and Williams, 2014) . Nevertheless, its power seems to be too little to overcome the deflation and serious economic downturn. When not credible or when the market's expectations on future recovery are too pessimistic, the efficacy of 'the open mouth operations' would diminish or might bring results opposite to the expected. Therefore, Levin et al. (2010) justify that FG could be sufficient only for mitigating the effects of a 'Great Moderation' style shock. FG may be not enough for a Great Recession style shock or when deflationary expectations are anchored (Ueda, 2012) . As a result, FG needs to be supported by quantitative easing, while there are grounds to believe that the commitment of the central bank to keep the short-term nominal interest rate at the ZLB amplifies the effects of asset purchases (Chen et al. 2012 ).
Forward Guidance and the National Bank of Poland
In June 2013 the Monetary Policy Council lowered rates by 0.25 p.p. and settled the reference rate at a record low level of 2.5%, which ended the ongoing process of accommodation. At that time FG was introduced as a commitment to keep the rates unchanged until at least the end of 2013. However, in November 2013 the commitment was prolonged till the end of the second quarter of 2014. After that period, FG was abandoned and policy rates were soon lowered again in the third quarter of 2014 by 50 bps. Overall, NBP's FG lasted one year and despite the publication of more optimistic macroeconomic data and higher than expected inflation in July 2013, most analysts did not expect the change of rates earlier than in the announced commitment (NBP, 2013) .
The Monetary Council implemented FG with a relatively short annual time horizon, as this form, according to the NBP (2013), was mostly clear and reliable. The Council was aware that credibility of FG for a considerably longer period of time would be limited due to uncertainty inherently inscripted into economic processes but also due to the reasons specific for Poland only. According to the Board, Poland was believed to be at the turning point of the business cycle, however, due to the global uncertainty and unstable external conditions, it was difficult to make longer commitments. Secondly, the Board pointed to the difficulties with making decisions in one institutional body within which members may differ in evaluation of the course of economic processes (NBP, 2013) .
The important reason to implement FG in the opinion of Belka (2014) was to make the Monetary Policy Council and the NBP predictable. The Monetary Policy Council in July 2014 maintained the policy rates unchanged, however, resigned at the same time from exploiting FG explaining that future decisions will rest upon information stemming from evaluation of economic growth perspectives and inflation in the medium term.
Empirical Results
We obtained three standard Taylor rules' estimations, which may constitute the NBP's reaction function (Table 2 ). The estimated rules seem to be generally in line with the previous research conducted for Poland, despite the fact that the consensus about the exact values of the coefficients has not been reached. Therefore, with a view to increasing the robustness of the analysis, we investigate other specifications of Taylor rules found in relevant literature for Poland. Altogether we consider seven Taylor rules (of which three were estimated by us (Table 2 ) and the remaining four more were found in the literature). 
Note 1: All the models are first-order autoregressive lag models, therefore, between the estimated coefficients in models (1)-(3) and the long-run coefficients we have the following relation Mills, 1990, p. 107 ). Note 2: KPSS and ADF unit root tests indicate that all the analysed time series can be treated as stationary. For each of the time series at least one test allows to assume stationarity. As a robustness check due to the initial disinflation period in Poland we estimated models for first differences of the reference rate Δi. The conclusions of the research were not altered. Note 3: The estimates of the output gap coefficients Φ x and their (standard errors) equalled 0.04 (0.05); 0.00 (0.04) and 0.02 (0.05), respectively. Model 1: R 2 = 0.98, Adjusted R-squared = 0.98, Breusch-Godfrey test for autocorrelation up to order 4: Test statistic: LMF = 3.051, with p-value = P(F(4,51) > 3.051) = 0.0249; Alternative statistic: TR 2 = 11.2, with p-value = P(Chi-square(4) > 11.2) = 0.0244; Ljung-Box Q' = 11.252, with p-value = P(Chi-square (4) In all three models a high degree of interest soothing with the Φ s parameter above 0.8 can be noted. The high degree of interest smoothing in Poland is a typical result (Sznajderska, 2012; Vašiček, 2009 ). High Φ s may be desirable to make the central bank history dependent, so that it can serve the bank's stabilization objectives (Woodford, 2003) it may reflect fears of disrupting capital markets, loss of credibility due to sudden considerable policy reversals, or the necessity for consensus building to support a change in monetary policy (Clarida et al., 1998) . Nevertheless, high Φ s may also be a syndrome of excessive gradualism (Caplin and Leahy, 1996) or might stem from spurious omission of important persistent influences on policy rate setting (Rudebusch, 2006) , so the interpretation is not straightforward.
The estimated Φ π coefficient in model 1 and E t Φ π + k coefficients in models 2 and 3 are positive and may be evaluated as correct from the economic standpoint. The values of Φ π or E t Φ π + k are similar to those found in the literature for Poland and indicate strong commitment to stabilize the inflation (Baranowski, 2011) . It must be noted that although in the short run the estimated coefficients on inflation gap are smaller than unity, in the long run the Taylor Principle would be fulfilled in all three specifications 3 . The long run effects of the inflation gap (in models (1)-(2)) according to the formulae in Note 1 below Table 2 are greater than unity and equal respectively 2.1 and 1.5. The exception is model 3, nevertheless E t Φ π + 4 is not statistically different from unity. Therefore, we conclude that all the models indicate (highly 4 ) stabilizing monetary policy following the proposal that central banks should adjust policy rates more than proportionally with inflation. Such a result shall be of no surprise in inflation targeting regimes (Popescu, 2014) . Similar values were noted also for the United States under Volcker and Greenspan (Clarida et al., 2000) . The principle is necessary for the bank to target successfully the inflation, while in many monetary models meeting this criterion is necessary and sufficient for the existence of a determinate rational expectations equilibrium (Davig, Leeper, 2007) .
The Φ x turned out to be statistically insignificant in all models (alternative output gap measurement method: polynomial trend of order 3 with quadratic weights and HP's parameter λ = 1,600 did not change the results). Not statistically significant Φ x is in line with many empirical works concerning Poland and some other developing countries (Frömmel et al., 2011; Orlowski, 2010) . It may indicate a strong commitment to keep the inflation close to the inflation target or a trial to gain credibility at the cost of output stabilization. This explanation seems to be particularly plausible for Poland as after the implementation of inflation targeting in 1998 there was an appreciable disinflation period. Nevertheless, the outcome seems surprising as short term output stabilization is believed to foster medium and long term price stability. Therefore, even central banks with official goal of stabilizing prices often do stabilize real economy (Wojtyna, 2004, p.140-161; King, 1997) . Indeed, some new studies on Taylor rules for Poland indicate that output stabilization plays a role in influencing NBP's decisions on policy rates (Popescu, 2015 , Caraiani, 2013 .
We have not found statistically significant lagged secondary market yields of longterm bonds, which is in contrast to Hsing (2005) who obtained a considerable impact of the long-term interest rate on federal funds rate. This may be possibly due to the less sophisticated financial market structure and the less developed bonds market in Poland. 3 The long run coefficients are: Model 1: 0.21 1 0.9 In the case of models (1) and (2).
The exchange rates of PLN against USD and EUR turned out to be statistically insignificant. This may confirm the strong commitment of the NBP to stabilizing inflation by focussing on inflation and not confusing the public about the central bank's primary goal. In fact, the theoretical literature shows that there are few gains from adding exchange rate into Taylor rules (Leitemo, Söderström, 2005) . As a result, in many empirical works the exchange rate in the NBP's Taylor rule is either not considered (Baranowski, 2011) or turns out to be statistically insignificant (Orlowski, 2010) . The responsiveness to exchange rates is, however, not conclusive as some studies point to the statistically significant exchange rate in Poland (e.g. Popescu, 2015) .
Figure 1 | Reference Rate and Its Values according to Different Models in the Sub-Period 2013Q1-2015Q3
Source: own calculations Let us notice that during the whole annual period of FG, the interest rates stemming from the Taylor type rule with annual survey-based inflation expectations of consumers as an inflation measure were almost identical with the commitment (Figure 1) . Thus, the interest rates according to the estimated rule and based on their inflation expectations, were in line with FG's commitment. The Taylor type rule served as a tool to explain what interest rates are presumably expected by consumers given their inflation expectations. The result provides evidence that the consumers have believed the FG's announcement since inflation expectations of the consumers were in high compliance with the announced 2.5%, despite the publication of more optimistic macroeconomic data and inflation higher than expected in July 2013. As a result, we may conclude that the NBP's FG turned out to be credible not only in the perception of most professional forecasters (Baranowski and Gajewski, 2015) but also in the judgment of consumers. Next, in Figure 1 we compare the behaviour of NBP's reference rate and the policy rates which result from the six remaining Taylor type rules. Since time-inconsistency could possibly undermine the credibility of FG (Filardo and Hofmann, 2014) we verify whether the national bank faced a temptation to change the level of the policy interest rate during the FG period. The general outlook is that except for interest rates estimated by Vašiček (2009) , all the remaining Taylor rules contribute to similar prescriptions for interest rates. The reasons behind the distinct values resulting from the model of Vašiček (2009) are possibly the use of a 3-month interbank interest rate as the short-term interest rate i t and the time span under the analysis (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) covering two years of noninflation targeting. In fact, we may spot that the FG period caused slightly tighter monetary conditions when compared with those resulting from the majority of Taylor rules. That seems to suggest a potential cost for the NBP in the form of deviations from the known Taylor rule. However, we argue further that the differences between FG's 2.5% and the prescriptions stemming from the considered Taylor rules were not statistically significant.
Based on t test, we have found that the differences between means of the reference rates stemming from the Taylor type rules during FG were statistically not different from the 2.5% commitment. Only in the case of Vašiček (2009) the mean differed significantly from the 2.5% -however, the rejection of the null hypothesis was with p-value = 0.041. Moreover, α 2k for k = 1, .., 8 all turned out to be insignificant, which confirms that indeed the annual period of FG has not differed from the remaining data. In all the considered Taylor rules α 0k did not differ significantly from zero (with the exception of Vašiček, 2009 , α 0k = 0.0096, std. error = 0.001) and α 1k did not differ significantly from unity (with the exception of Baranowski (2011) Forward Looking Rule, α 1k = 0.942, std. error = 0.015). This proves that the period of FG was time-consistent, which could have been an additional factor that contributed to the evidenced credibility of NBP's commitment. Nevertheless, the effects of FG can be hardly distinguished from the effects of the policy rule.
In the second half of 2014, when circumstances to lower the policy rates appeared, FG was not prolonged and was abandoned, while the policy rates were soon lowered. It shows that when the cost of deviation from the reaction function became considerable, the NBP resigned from FG. FG was maintained only when the cost for the central bank of doing so was not meaningful. The statement of Chairman Belka (2013) , therefore, seems to confirm this interpretation -he argued that the bank was cautious when implementing FG, which may be interpreted that the announced commitment could have been broadly in line with the reaction function. When it stopped doing so, FG was abandoned.
The case study of the NBP provides evidence that time-contingent FG's promise turned out to be credible, in spite of the risks to credibility of particularly this version of FG, mentioned in the relevant literature. The results achieved by the NBP contrast with the frequent unfavourable experiences of some major central banks with time-contingent FG. The example of the NBP proves that time-contingent FG may become an efficient tool of anchoring interest rate expectations. To achieve this, a central bank should, however, act with caution and the NBP indeed did so by specifying carefully the horizon (usually short) of the commitment and by abandoning FG when the circumstances changed. In case the foresight will not be kept, FG may start to be interpreted by the public 'as an unreliable boyfriend' as some MPs felt it had sent mixed signals over the timing of future interest rate rises of the Bank of England. In this case the public may not trust the central bank's promise (for example, Neuenkirch and Siklos, 2014) . Therefore, when this tool deviates from the known reaction function and the time-inconsistency problem arises, the situation may be relieved by implementing certain 'knockouts', however, at the cost of changing the reaction function or even the announced monetary strategy. This in turn questions the purpose of the threshold-based FG's implementation by central banks which do not wish to modify their monetary regime.
Conclusions
Poland is an interesting case study of FG as FG was introduced by major central banks to overcome the limits of further policy rates' cuts, while NBP was not constrained by ZLB. Our empirical evidence reveals that the commitment to keep the policy rates unchanged from July 2013 to July 2014 was perceived as a credible promise. The NBP fulfilled the commitment to keep policy rates low, which were close to the values suggested by the standard rule of behaviour under the currently exercised monetary regime. However, when the deviation from the reaction function became considerable, the NBP resigned from FG and lowered policy rates soon. This means that the NBP's FG did not suffer from the time-inconsistency. The time-consistency could have been, therefore, an additional factor enhancing the considerable credibility of FG's announcement, however, the impact of time-consistency can be hardly established.
Meanwhile, the relevant literature and experiences of central banks indicate that credibility of FG is a key factor affecting its potential efficacy. However, providing for credible commitment should be done with the greatest caution because especially time-contingent FG may suffer from credibility problems or time-inconsistency issues, which was already recognized by major central banks. The case study of the NBP provides evidence that problems associated with credibility and time-inconsistency are not a necessity. Presumably to avoid them, decisions on FG should be made with caution while the horizon of time-contingent FG should be relatively short. Otherwise, the longer the horizon of the commitment, the greater the probability that the official promise would deviate from the reaction function leading to time-inconsistency, which may be relieved by implementing other forms of FG, however, at the cost of changing the reaction function or the announced monetary strategy.
Despite the evidence in favour of FG, the tool poses risks of unintended consequences in the medium and long run. Taking into account that FG is usually accompanied by large programmes of asset purchases, the joint consequences may compound and magnify positive as well as negative effects of non-standard measures. The awareness of the existence of both the advantages and disadvantages of FG appears to be important for central banks which should consider acting not only effectively in the short run, but also responsibly in the medium and long run.
Appendix
We presented evidence that long-run values of the estimated inflation gap coefficients in our first-order autoregressive lag models are given by the formulae:
Recursive calculation (while 1 s   ) leads to a situation, when in the n-th quarter the interest rate would be given by: 
